Vasomotion in the rat cerebral microcirculation recorded by laser-Doppler flowmetry.
In the present study, changes in frequency and amplitude of the rhythmic variations (vasomotion) in blood flow in the intact cerebral circulation of the rat were investigated using laser-Doppler flowmetry (LDF) during stepwise decrease in mean arterial blood pressure (MABP) and hyper- and hypocapnia. Experiments were performed on 12 adult Sprague-Dawley rats of either sex, anesthetized with alpha-chloralose. The rat's head was fixed on a stereotaxic frame and a small hole was made in the parietal bone but the dura and a thin inner bone layer were kept intact. The microvascular blood flow of the parietal cortex on the right or on both sides was continuously recorded by the laser-Doppler flowmeter (Periflux PF2B, Perimed, Stockholm, Sweden). The cerebral circulation of the rat exhibited vasomotion in control conditions with a frequency of 8-10 cycles per minute (cpm) and an amplitude of 5-10% of the cerebral blood flow (CBF). No significant changes in CBF could be detected when the MABP was above 60 mmHg, but it decreased significantly when MABP was reduced below 50 mmHg. However, during stepwise pressure reduction the vasomotion frequency decreased progressively while its amplitude showed a reversed U-shaped curve with a peak at 60-80 mmHg. During hypercapnia, the rhythmical oscillations showed a decrease in both frequency and amplitude, whereas during hypocapnia their frequency did not change but their amplitude increased. These results support the hypothesis that the vasomotion frequency might be dependent of the wall tension and cellular pH while its amplitude could be related to decreased tissue oxygenation.